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83665
| 8,/073/60/026,/004/003/008
AUTHORS: Samsonov, G. Vi and Radzikovakaya; 5. V. )
) , ' S v
TITLE: A Vacuun-thermal Method of Producing Cerium Moncazulfide .

PERIODICAL:  Ukrainskly khimicheskiy zhurnal, 1960, Vol. 26, Wo. 4,
pp- 432-417 :

producing cerium monosulfide; and define mcrs precisely ths genditions
for preducing cerium sesquisulfide on the basis of methods descridsd 1in-
Rafa. 3 and 4. To produce Ce253, they studied the sulfidation. of Ceoz'by

PEXT: 'The authors wanted to find simplér and more reliable methods of,:; ) \<¢

dry H,S batween 600 and 130000, The method of producing the initial

zubztances is descrided. Weighéd samples of Ceozg or of miztures af‘CeOoi

and S or carbon black, were heated in a resistance furnace in a continusus
H,S current. The HZS was previously drisd with ecaleiun ¢hloride and '
hospheric enhydride. The sulfidation products wers alse cocled in the
current; tha content of cerium; sulfide-. and frze sulfur was
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63665

A Vacunm~thermal Method of Producing s/073/60/026/004 /00 ;/oos
Qerlim Monosulficde BO16/B054
subsequently determined. The methods of analysis are dsscribed. mnb:a }..;
snd Fig. 1 show the resulis of direct sulfidation without ihe+addft-cn 2!
seducing agents. The products oktained melt at higher temparatures
(4400-15009C). This iz probably due to the formallon of sutectic m;rturﬁs
saricus cerium sulfides, and %o the reacv.a on of sezguisvlfide with
renclain of the vessel. The data iwdicatla haﬁ a guffieciently com-
reiLv+iJn of cerium oxide takes place atv 900%C. A further aﬁtfea
mpzra ure dees praciically net influencs s compositlen of the ?fe
.n product. The use of soal as a reduzin ns advsntagss
mpared with direst sulfl dation. Further
presumnabls reaciions of C=2 3 with Cst to st
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of CsS from CPQ 3° Table 2 shows the results of

_r:duﬂ s prepared in vacuo ai 1200~1600°C, Hen
reasticn 2Ce quCPOZ does not prGCaea in the d-

simuitaneous formation of SO,, but in the directicn of the
s mixturs of cxysulfides with Ce, S.$ The reaction

yield any prﬁdunts Ir9° from cAVE 2
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83665

4 Yacuum-thermal Method of Producing S: .y ' : L
Cerfum Monosulfide Bé%jéggépz6/°°4/°°3/ooa

are contaminated by silicon. By means of the reaction.(3) Ce S5 + Ce0, + ¢
, , 273 2 °

= 3CeS + 260 (Tables 3, 4, Fig. 2), a 1ot we t =

: : ’ . s & product was obtained whose conteat
of bound Ce and § is close to that of the monosulfide; the preduct is, - -
hgwever, s?r?ngly contaminated by carbon and oxygen. Table 5 shows re;ults
0f the purifi:ation of thea product by the addition cf,Ceé83 and %y heating
it again %o 1650m‘70900c An additicn of 70% of Cezsz-is sufficiont *oj 3
obtain the purest products. Theré are 2 figures far "8 :

i . cts. 2 f s, 5 tahlsas ST
3 Soviet, 2 US, 2nd t French. ' 2 = > and ° referen-§§
A550CIATION: Institut metéllokeramiki i spe&sépia?o? AN USSR (Insfitute

of Powder Metallurgy and Spesial -Alieys offthe‘AS'UkrSSR)

SUBMITTED:;  January 5; 1950

Card 3/3
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T s gfom 60/026/05/42/063
, | » B010/B00B -
AUTHORS : Vereykina, L. Lo, Rudenko, Va:N,',LSamsdnov, fGa.fV.«:J
TITLE: Device fér the Detérmiﬁétidn of,tﬁé ﬁitimaﬁe Compressive

Strength on Samples of Difficultly Fusible Compounds at
High Temperatures -~ =~ ' R R

PERIODICAL: Zavodskaya 1aborat§fiya;v196o, Vol. 26, No. 5y DPPo 620-621

TEXT: The determinations mentioned in the title were carried out on &

30 t testing machine with a device described by V. G. Osipov (Refo,1)o_

The device (Fig. 1) was slightly modified by displacing the heating

element and making it from VKZ-alloy. The heating of the sample is = :
carried out by having the electric current passed directly through the , =
heating element and the sample., If the tests are made at ‘temperatures ‘/é -
‘so high that oxidation takes place, a hollow ring is used and argon

blown through. The ultimate compressive strength of titanium carbide,

titenium boride; zirconium boride, chromium baride, and molybdenum d4i-

silide was carried out on samples which were obtained by hot pressing
of the powders in graphite molds (Ref. 2). A diagram (Fig. 3) of the

Card 1/2
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-

Device for the Determination of the Ultimate s/o3 60/026/05/42/063
Compressive Strength on Samples of Difficult- 3010 Boos
ly Fusible Compounds at High Temperatures

dependence of the ultimate’ compre831ve strength of the 1nvest1gated ' :
difficultly fusible compounds on the temperature is given. ‘There are }3
3 figures and 3 Soviet references.

ASSOCIATION: Institut metallokeramiki i spet51al’nykh splavov Akademii
nauk USSR (Institute of Powder Mstallurgy and Special
Alloys of the Academy of Sc1ences of the UkrSSR)

Card 2/2
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.- 5.2100,5.2200

AUTHORS :

78209
S0V/B0-33-3-10/4T

Serebryakova, T. I.

TITLE:
PERIODICAL:

ABSTRACT:

Card 1/3
2

Samsonov, G. V.,

A

preparation of Borldes of Group IIA Metals

Zhurnal prikladnoy khimii, 1960, Vol 33, Nr 3,
pp 563-569 (USSR)

Borides of alkaline earth metals were obtained by the
following methods: (a) Reduction of the metal oxides

with boron carbides under vacuum; (b) combining boron
directly with beryllium or magnesium; (¢) reduction of _
the metal oxides with boron under vacuum. The laboratory’
vacuum oven with graphite heating element and the
resistance oven used in (b) were described previously

(ZL, 1953, Vol 19, p 2&3; ZhNKh, 1959, Vol %, p 2759).
The composition of the oven charges and the conditions

‘of the reaction are given in Table 1. Methods (a), (b),

and (c) applied to the Be-B sysfem gave predominantly -
Be2B, and also BeB4 which had the tetragonal structure

analogous to that of UBy, as well’aszeB6'whOSe
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.- Préparafion of Borides of Group IIA Metals 78209
oo SR - - 50v/80-33-3-10/47

structure was*nob'quité‘clear but, dei‘initely dif_’ferent
from the structure of the hexaborides of Ca, Sr, and
Ba, BeBg was obtained witn methods (b) and (c) but
not with method {a). The reduction of MgO with boron

under vacuum at 1,3009- C gave a boride :crlors‘e to M,gBu,
{67 .5% B found, as compared with 64% B calculated).

A boride MgBg (75.5% B found, 72.8% B calculated )

formed at 1,400° G. As to nrexabor'ides',_of Ca, Sr,
and Ba, the highest yield was obtained in reactions . -

10, 13, 14 at 1,600° ¢, 1,600° C, and 1,500° ¢,
respectively. -The hexaborides thus obtained had a
practically stoichiometric composition: There. o
are 3 tables; 3 figures; and 13 references, 1 French,

1 Danish, 11 Soviet. - AR

ASSOCIATION: Institute of Metalloceramics and Special Alloys,’
hcademy of Sciences USSR (Institut metallokeramini 1
spetsial 'nykh splavov AN USSR) - o o '

SUBMITTED: August 24, 1959 : ‘ Cpra=2#s
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" 15. 2200 | | o 78211
: ' = SR ‘B0V/80-33-3~12/li7
AUTHORS : Yortnoy, K. -‘I».’ Sam_'scn‘dv, ‘. V(,‘.Ffél’ova, K. 'I.
TITLE: - Concerning Some Properties of Boron Carbide Alloys -
With Titanium Boride and With Titanium-Chromium .
Boride . -~ - ' R
PERIODICAL: Zhurnal prikladnoy khimii, 1960,-,Voli‘33, Nr -3, pp
5717-582 (ussr) -~ ' e

ABSTRACT: Samples cf the above alloys were prepared by pressing .

the powdered carbide and borides at 2,100—2,HOO° C
for 10 to 15 minutes, after which their structure,
phase composition, micrchardness, and resistance to
oxldatior were determined. The results are given in
Tables 1, 2, and 3. It was concluded that these .
alloys are not sufficiently heat resistant except -
for sheort-term service. There are 3 %ables;fbffigures;
and 5 references, ! Soviet, 1 U.S. The U.S. reference
isy F. Glaser, J. Metals, 4, 391 (1952). .

—_— - S
8‘5{%11{%‘3‘ November 11,. 1958 _ :
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bt AN EEY
- L , , , 80102 v g
- 100 . IR 8/080/60/033/04/13/045 . .
. AUTHORS:  Funke, VAF., Yudkovskiy, 8.I., Samsonov, G.V. S S
TITLE; = -  Some Peculiarities of the Vacuum-Thermal Manufacture of Titanium Boride

PERTODICAL: Zhurnal prikladnoy khimii, 1960, Vol 33, Nr 4, ‘pp 831 - 835

TEXT: The effect of a charge increase on the condition of obtaining titanium =
diboride and also the content of lmpurities in the initlal materials on the purity and. Co
the composition of boride is investigated here, ‘Titanium diboride is formed by the re- -
action 2T10, + B,C + 3CZ= 2TiB, + 4CO. The initial materials were commercial titanium .
aionide which coltaihed (%) 50.85 T, 0,11 Fe,0, 0.16 AL,0s, calciun, magnesiun and
boren carbide powder with 220 mesh. The reaction was carried out in a TVV-2 furnace

with a graphite heater, It has been shown that the temperature and the holding time

mist be inereased in order to obtain titanium boride of stoichlometric composition with

a low content of carbon, 1f the charge is increased from 10 - 20 g to 100 - 200 g.- At
1,400 - 1, 500°C and a holding time of 2 - 3 hours ‘titanium boride contains up to 1%
carbon, At a temperature of 1,700°C and a holding time of 3 hours the titanium boride
has a stolchiometric composition and the carbon content is only 0.26%. The higher is .
the content of carbon in the form of carblde, the less carbon must be introduced in the

¢ card 1/2
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2477 00 ~ 8/080/60/033/005/001/008
AUTHORS: Neshpor, V.S., Samsonov, G.V. = - cen B A

k “'?s‘a. - y i e L : . . .
TITLE: The_Investigation of the Conditirc';ns for the Silicon-Thermal

Production of Lanthanum Silicide and Some of Its Properties

PERTIODICAL: Zhurnal priklédnoyrkhimii; 196631Vol 33, No 5, pp 993 - 1001 ‘

TEXT: The condition: of obtaining LaSi, by reduction of the metal
oxide with silicon was studied by the strain gauge method, developed
earlier by one of the authors [Refs 2, 3], for application to carbides

and borides of transitional metals, Mixtures of lanthanum and silicon
oxlde powders were -subjected to heating in the vacuum at temperatures '
from 1,200 fo 1,600°C, A temperature increase beyond 1,600°C causes
melting and volatilization of the reaction products, _At lower temperatures
LaSi is formed which reacts with an excess of silicon and is partially trans-
formed to LaSie. At higher temperatures Las0; 1s directly reduced. to di-
silicide. Lanthanum disilicide in the form of a practically one-phase pro-
duct 1s obtained at 1,500°C and at an initial vacuum of 1072 mm Hg in the
furnace. The approximate values of the formation heats of lanthanum mono-

Card 1/2
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sy
s/080/60/033/005/001/0«)8

The Investigation of the Conditions for the Silicon»Thermal Production of
Lanthanum Silicide and Some of Its Properties o

and disilicide are 64 and 52 keal/mole, respectively, which is similar to

the formation heat of CeSi Ths mierohardness of LaSi, is 324 kg/mma, which :
i=s lower than the mierohargness of the disilicides of the transitional metals - ya
of the groups IV-III of the Pericdic System, as well as that of pure silicon, s
There are, however, some sectlons of the phase with a gray color, having a - V)<///
microhardness of 626 kg/mmz. The low micrcohardness 1is due to the loosening

effect of lanthanum atoms enclosed in the empty spaces of the three-dimensional

lattlice of the bonds betwesn the silicon atoms.. The absolute thermo-emf is

negative in the temperature range investigated and passes through a minimum at

500 - 600°C, Hall's constant of LaSi, at room temperature is negative and has

a value of 17.5°10"5 em3/coulomb, ‘

There are: 6 graphs, 1 diagram, 2 tables and 15 referencesx 11 Soviet 2 English

~ 1 American and 1 Cerman, :

SUBMITTED: August 9, 1959

Card 2/2
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82562
' : - 5/080/60/033/06/03/00
ST /370 | . ; , / /6/33/6/3/6
" AUTHORS: Samsonov, G. V., Obolonchik V. A., Kulichkina, 6. N.
TITLE: The Problem of the Electrolytic Method of Obtaining Elemental Boroga

PERTODICAL: Zhurnal prikladnoy khimii 1960 Vol 33, No 6 s 1365 1368

TEXT: The possibility of obtaining elemental boron by the process v
indicated in (Ref. 7) was again studied and some preliminary data were published.

The electrolysis was carried out in a graphite crucible 56 mm in diameter and o
95 mm high, A mixture was made of the powder-like initial salts with the ratio '/
KC1 : KBF4 = 5 : 1 based on the weight, In the case of using a Cu electrode, L4///'
only 0.3 - 0.4% of Cu are found in the cathode product, whereas with iron and

Mo electrodes this percentage is considerably higher, It was found that by the
process described in (Ref,7) elemental boron with a purity of no more than 93%

can be obtained. A repeated use of the graphite crycible reduces the carbon

content in the cathode deposit considerably. The carbon content in boron,

being in the first electrolysis 6.82% decreases to 0,55% after repeated
electrolysis., An increase in the temperature of the process. leads to a decrease

of the cathode current yield, It is probable that the current yield obtained

at 1-5 amp/dm2 is close to the maximum which can be attained under the given

Card 1/2
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82562

s/080/6o/o33/o6/oV006
The Problem of the Electrolytic Method of Obtaining Elemental Boron

conditions, In the electrolysis of molten KBF, (without KC1) boron with a o
purity of 99% can be obtained, but with a very low boron yield, A. I, Kashtanov
took part in the experimental part of the work. .There are 2 graphs, ‘1 table, . l/f/

"1 diagram and 10 references; -2 ‘SOViet, 3 French 2 American, 2 English and
1 German. ' e ‘

ASSOCIATION: Institut metallokeramiki i spetssplavov AN UkrSSR (Institute of
Metal Ceramics and Special Alloys of the AS UkrSSR)

SUBMITTED: July 30, 1959
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‘ 21516 » o
~ © 8/080/60/033/006/032/041/XX
5 1200 - 1213/1302 S S
AUTHORS:  Antonova, M.M., and Samsonov, G.V.

e i e e

TITLE: Synthesis of vanadium hydride

PERIODICAL: Zhurnal prikladnoy khimii, v. 33, no. 6, 1960,
1407 - 1408 -

TEXT: The authors studied the method of preparing vanadium hydride
by heating powdered vanadium metal in a hydrogen atmosphere. The
method of preparation is then des@ribed. The results show that the
‘most favorable conditions are at 00°C at a 2 hour reaction time.
The maximum adsorption at each temperature.occurs at this interval
but over 900°C the fgdride begins to decompose to Hp. The extent
of sbsorption under optimum conditions is 1.76 % which corresponds
to the composition VH, i.e. a monohydride. X-ray analysis ghows
tetragonal lattices with periods a = 2.990 and ¢ = 3,395 kX which
is in good agreement with data by U. Rostoker, who for the hydride
gave VH0094, a = 3,013, ¢ = 3.352 kX (Ref. 9: Metallurgiya vanadi-:

Card 1/2 , «)(
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27516 SRR
: L - -5/080 60/033/006/032/041/}0( ,
Synthesis of vanadium hydride - D213 /D302 L R

ya, ILM, 1959). The phase VH starts to fornm in é 80lid solution
containing 0,47 %5 but X—ray»analysis of the crystalvlattice does
not show the Dres i

ence of 'R
has been abSO?bed. Otherwi €, a solig solution ig formegd contain-
available information put the activa R energy of the hydrogena-

tion of Vanadium at 1430 cal/mole whic is significantly~lower
then the corresponding valye for ¥bH. Thig difference is attriby.

used on agn industrial gegle as well ag in>1albratoriqso Thefe_are_
1 figure and 10 referenceszv4 Soviet-bloe and 6 non- Oviet=blog,

SUBMITTED: November 23, 1959 - ‘ l%
Card 2/2
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) 7 82670
' - '8/080/60/033/007/017/020
5.2200A | ~ o Moymoor
AUTHORS: Samsonov, @, V., Kosolapova , T, Ya, » Paderno, Vv, N,
TI‘I’LEV_; ' The Prépa.ratiqn of_’ ﬁori@ Carbides v‘l

FERIODICAL:  Zhurnal priklednoy khimii, 1960, Vol. 33, No. 7, pp. 1661-166k .

TEXT: _ Thorium carbides,.especially_ThCz, are.initlal materials for ™ o :
cathodes in electronic engineering, A ThC, cathode operates steadily at 1,900°¢C By
for 900 hours, ' The conditions for obtaining pure ThC and ThC, by the reactions: L/*/,
ThOy + 3C = ThC + 2C0;. ‘ThOy + 4C =ThC, + 2C0; were studied, Briquettes of the
corresponding stoichiometric charges were heated in the vacuum furnace &t

temperatures from 1,000 to 1,900°C.A At temperatures below 1,45000 a prcduct
containing a large excess of free carbon is formed. The optinmum conditions for
obtaining pure ThC are heating of the briquettes at a temperature of 1,800-1,900°

C and an initial pressure of 2-3 . 1072 mm. Hg for 2 hours, The formation of

dicarbide starts atyl;hOOOC. The optimum conditions for ThCa preparation are 2
heating at a temperature of 1,800-1,850°C and an initial pressure of 2-3 - 10~

mm Hg., The heating time for briquettes of 15-20 g 1s 2 hours, It was shown

Card 1/2
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\ 3/080/60/033/007/017/020
- The Preparation of Thorium Carbides _ A003/A001 ‘

that thorium carbides are easily soluble in water, diluted acids and alkali
solutions, There are 2 graphs, 3 tables and 5 references: 4 Soviet and
1 American,

SUBMITTED: December 15, 1959 . .
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82676 -
- 8,/080,/60,/033/008/002/013
'A003/A001 R
AUTHORS ; Kosolapova, T.Ya., Samsonov, G.V. - o

TITLE; The Preparation of Lower Chromium Carbide)ﬂ _
PERIODICAL:  Zhurnal prikladnoy khimii, 1960, Vol. 33, No. 8, pp. 1704-1708 -
TEXT: In the chromiumécarboh system there are three éarbidés of the following -

compesition: Cr3C2, Cr7C3 and CrozCh. The first two carbides were investigated in
Refs, 1, 2, The conditions for ogtaining Cra3Cg by reduction of chromium oxide

with carbon in an atmosphere of hydrogen anl in a vacuun according to the reactionL)><f/

230203+81C=20r23c6+6900 was investigated, as well as the direct reaction between
chromium and carbon, The experiments were made with briquets of stoichiometric
composition at temperatures from 1,000 to 1,5009C. It was shown that the carbide-
formation sets in at 1,1000C. Already at 1,150°C a preduct is obtained which cen-
tains more carbon than Crg;Cﬁ, i,e., which contains also higher carbides,  The
preparation of Cr Cs under the conditionsvmentioned proved to be impossible,
Roentgen-analysils showed also a high content of higher carbides in the reaction
products obtained at 1,100 and 1,200°C, The reduction of the carbon content in
the mixture led to the formation of products containing a considerable amount of .
nitrogen and oxygen. Tnis is explained by defects in the’structure of Cro3Cs. The

Card 1/2
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82676 .
. 8,/080 /60 /033/008/002/013
The Preparation of Lower Chromium Carbide 7 AQQ03/A001 : o

carbide desired can be obtained by sintering a powder mixture of chromium and

carbon black of calculated composition in graphite press-dles, using hot pressing
in an atmesphere of argon, The sintering is carried out at 1,200-1,300°C,jhold1ng
the powder mixture for 15 min under a pressure of 160 kg cm2. The products obtained
have the following composition (#): Cr=92-92.5, Chourd=5.7-5.9, Crree-traces, - l)(

N-0.6-0.8, O-up to 0.8, There are ! tables.and 4 Soviet references.

ASSOCIATION: Institut metallokeramiki 1 spetsiél'nykh splavov AN UkrSSR
(Institute of Metal Ceramics and Special Alloys of the AS UkrSSR)

SUBMITTED: October 31, 1959

Card 2/2
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82519 R '
5/020 60/133/04/17/031' -
B019/B060 R

24 700

AUTHORS: Neshpor; V. S.;LSaméonovg4g%th~

: \ - .
TITLE: Electric, Thermoelectridy\énd,GalvanomagnetiéyProperties : o
of Silicidesﬂ\of Transition ¥etals N ' -
[

PERIODICALS Doklady Akademii nauk SSSRH, 1960, Vol. 133, No. 45
PPe 817-820 .

PEXTs The authors studied the electric resistivity,

the Hall effect of silicides of a number of transitionkmetal

group IV to VII of -the periodic'system,‘as well as of lanthanum, cerium,
and praseodymium. Fig. 1 shows graphically the electric resistivity of
the silicides as & punction of the gilicon atom content. Depending on
the character of this function the suthors divide siligcides into two
groupss the first group comprises the silicides of Tif‘g;;“zbﬂﬂgf‘gj"
and !gj\in which the reaistance of the intermediate phases drops with
increasing gi“\content. The gecond group includes the silicides of

Oggbﬁgg,ﬂggjﬁgb in which thé_electric'resistivity of the intermediate
phases rises with increasing Si content. The gsilicides of the first group'
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82519

Electric, Thermcelectric, and Galvanomagnetic S/O20 60/133/04/17/051
Properties of Silicides of Transition Metals B019/B060

heve metallic conductivity, and those of the second group possess semi-
conductor properties, such as a negative temperature coefficient of
electric resistivity and a high thermo-emf. The respentive values are
tabulated in Table 1. The character of the interatomic bond in the two
groups is inferred. It was found by measuring the Hall constants and the
thermo-emf coefficients that silicides, unlike transition metals which
essentially possess p-type conductivity, with the exception of molybdenum
and tungsten disilicides, possess n-type conductivity, just like borides
(Ref. 7) as well as carbides and nitrides in titanium compounds. Details
of the conductivity and of the magnetic properties are discussed, and the
specific character of slectron motion in the semiconductor is dealt with.
Most of the measurements were conducted by the authors with the aid of ..
apparatus belonging to the Chair of Physics at the Khersonskiy
pedagogicheskiy institut (Kherson Pedagogical Institute) with the »
assistance of S. N. Livov; V. F. Nemchenkc, and A, Ya. Kuchry. The authors
express their gratitude to the aforementioned persons for their help.
There are 2 figures, 1 %table, and 16 references: 11 Soviet, 1 Australian,
2 US, and 2 German. : :
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Properties of Silicides of Transition_Metals BO19/§060 S _

ASSOCIATION: Institut metallokeramiki { Spetsial 'nykh Spalvov L{/{(

Akademii nauk sssp (Institute of Powder Metallurgy and -
Special Alloys of the Academy of Scoi )

FRESENTED:  March 25, 1960, by . 4. Vekshinskiy, Academician

SUBMITTED: February 30, 1960
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‘ §/020/60,/153006/006 /016
\§ .2\uk | - o | 3616/4065 / / /

AUTHOR : Samsonov, G. V.

[ eted

TITLE: Preparation'and'Prbperfies'6f Scandium Dihorideyw

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 6,
pp. 1344-1346

TEXT: The author compared the physical properties of scandium compounds
with those belonging to compounds of other transition metals of the 1st
period, and especially with the properties of boron compounds. The
author had previously prepared ScBp samples by separating them from
boron carbide according to the specific gravity in heavy. llqulds. N..N. -
Zhuravlev and A. A. Stepanova (Ref. 2) studied these preparations and =
determined the crystalline structure of S032 which proved to be =
hexagonal (structural type of AlBs). It is the same as that of diborides
of other transition metals of groups IV -~ VI of the periodic system,
among them titanium-, vanadium-, and chromium diborides. In a"later work
and with the assistance of B. M. Tsarev, G. A. Kudintseva, and V. S.
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‘Was determined ip SeBp).
of ScBj, samples were Prepared
~DPressing at 2000~-20509¢. Table 1 supplies severs]
ScBZJ_TiBz,Jwgg, andﬂggpg, which are then compareg with
The author mentions Q, I, Shulishova whe assisted in the
There are 1 figure, 1 table, ang 7

Soviet references,

one another,
€Xperiments,

ASS0CIATION: kerémikifi_spetsia

Institut metallo 1'nykh splavov Akédemii
nauk USSR (Insgti

tute or Powder Metallurgy and Special
. Alloys of the Academy of Sciences UkrSsgy)
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: ' 5/020/60/135/003/019/039
B0O19/B0O : o
2.9 00 (1093,1143 ,/555) 9/B0T7 | |
AUTHORS:: L'vov, S. N., Nemchenko, V. F., and Samsonov, G. V.

. ) S
TITLE: Some Principles of Electrical Properties of Borides,
Carbides, and¥ itrides of Transition Metals of the
IV-VI Groups of the Periocdic Table ‘

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 3, pp. 577-580

TEXT: The suthors conducted measurements of the Hall coefficient, the
thermc-emf , and the resistivity of monocarbides, nitrides, and some di-
borides of the transition metals of the IV-VI greups of the periodic
table. The results are shown in Table 1. Using these experimental results

the authors calculated the magnitude of é =n u? - n+uf which is characg-

teristic of the conductivity type. § is pPositive irn nearly all metal com-
positions investigated; and this is a proof of the n-type conductivity of
these compounds. From the increase of § during the transition of metals
of the IV group to the following group the influence of the electron !
structure of the metal on the electric pProperties of the compound is
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Some Principles of Electrical Properties of s/020/60/135/003/o 9/039
Borides, Carbides, and Nitrides of Transi- B0O19/B077

tion Metals of the IV-VI Groups of the

Pericdic Table )

studied thoroughly. This influence is found to be very strong. The authors
are convinced of the perindic change of the properties of the substances

in the metal-beride-carbide-nitride serles that the influence of the-
electronic structure of the metalloid atoms strongly affects the prop-

erties of the phases. Legend to Table 1: 1) metal, phase, 2) Hall constant,

3) 5~ 10723 in nm/v se02 4) resistivity § in pohm-cm, 5) thermo-enf in
Pv/deg n_and n_ are the concentrations and u_, u, the mobilities of the

electrons. There are 1 table and 18 references: 10 Soviet, 3 German and
5 US.

ASSOCIATION: Institut metallokeramiki i Qneus:v.al'ryx(h splavey Akadem11
nauk SSSR (Institute of Powder Metallurgy and Special Allays,
Academy of Sciences, USSR).Khersonskiy pedagogicheskiy
institut im. N. K. Krupskoy (Kherson Pedasogical Institute
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Some Principles of Electrical Properties of 'S/OZ//60/1}5/005/019/039
Borides, Carbides, and Nitrides of Transi- BO19/BOT77 i

~tion Metals' of the IV-VI Groupsrof the. =~

Perlodlc Table : I, R

1meni N. K. Krupska )"

© PRESENTED:  June 16, 1960, by G. V. Kurdyumov, AcademiCIan- e

SUBMITTED:  June 13, 1960 _:ji~- 1 ;
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83553
s/ozo/6o/134/oo1/oo4/oz1
BO19 BO60
AUTHORS Vaynshteyn, E. Ye., Zhurakovskly, Ye. Aoy Neshpor, V. S.,
Samsonov, G. V.. =
TITLE: The Fine Structure of X-Ray K—Absorption Spectrg and the
Hall Effect in- Vanadium Silicides
PERIODICAL: Doklady Akakemll nauk SSSR, 1960, Vol. 134, Nd; 1,

pp. 68-70

TEXT: The authors studied the fine structure of X-ray K-absorption B
spectra of vanadium and its silicides V38i, V5Si3z, and VSlz. The crystal

discussed in the introduction. The free silicon content in silicides
did not exceed 0.6%. The apparatus has already been described. Fig. 1-
shows the fine structures of the K-absorpiion edges of vanadium, its
above-mentioned silicides, and V305. The Hall effect of these three
silicides and vanadium was likewise determined. In accordance with the
n-type conductivity of the silicides they possess a negative Hall

structure of these compounds and the production of silicides are »b*/
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83553

The Fine Structure of X-Ray K-Absorption s/ozo/6o/134/oo1/oo4/oz1_f
Spectra and the Hall Effect in Vanadium- B019/B060 N
Silicides ' : ' ‘ ’ L

constant, while metallic vanadium, in accordance with its p-type
conductivity, has a positive Hall constant. The effective carrier
concentration n%* and its Hall mobility were determined with the aid of
the Hall constants obtained. Resulis are compiled in Table 1. As may be -
seen from Fig. 1, the K-absorption edge undergoes a considerable and iy
regular alteration in the case of increasing silicon content. Only that -
point of the edge remains unchanged, which characterizes the position of
the original absorption range in the energy spectrum. The absorption
maximum shifts toward Higher energies on a transition of metallic
vanadium to the silicides with rising Si content, and on'a further
transition to V205. Owing to the invariable _position of the original
absorption range, the shift of the meximum leads to a widening of the
edge and, hence, causes the "mean point" of the K-edge to shift toward
shorter wavelengths. With increasing Si content the width of the K-edge
approaches that of V205,-which is ‘a compound with a large part of ionic
bond. This indicates a polarization of the metal atoms in the silicon-
rich silicides and a heteropolar component in metal-silicon compounds. -

Card 2/4
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83553

The Fine Structure of X-Ray K-Absorption ' s/020/60/134/ooi/oo4/021
Spectra and the Hall Effect in Vanadium B019/B060 '
Silicides N

This is in good agreement with results obtained from a quantum-mechanical -

calculation of the energy spectrum of electrons for molybdenum R

disilicide (Ref. 9). The authors finally discuss the behavior of the

ultra-longwave absorption maximum A (Fig. 1), which is connected with the

transition of K-electrons in the region of hybridized 3d-states of

transition -metal atoms. The authors believe that the-shift of absorption .

maximum A is related to the d-states perturbéd by the surrounding

silicon atoms. There are 1 figure, 1 table, and 10 references: 6 Soviet,

2 German, 1 US, and-1 British. : : o ’

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov Akademii

' nauk SSSR (Institute of Powder Metallurgy and Special

Alloys of the Academy of Sciences USSR). Institut.
geokhimii 1 analiticheskoy khimii im. V. I. Vernadskogo
Akademii nauk SSSR (Institute of Geochemistry and
Analytical Chemistry imeni V. I. Vernadskiy of the. ..
Academy of Sciences USSR)
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PRESENTED: April -29, 1960, -by A. P. Vinogradov,-Academician |
SUBMITTED: April 29, 1960
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FESHPOR, V.S.; SAMSONOV, 6.V.

s£udy of the Hall effect in transition metal silicides. Dokl. AN

SSSR 134 nol6:1337-1338 0 '60.

, (ngA 13:10)

1. Institut metallokermiki i spetsial'nykh splavov AN USSR. Fred—

stavleno akademikom S.A.Vekshinskim,
(Transition metal gilicides)
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tekhn, red. ._:____————f———~f———

[Emissivity of elements and chemicai éompouhds; Eandbook]

Emissionnye svoistva elementov i khimicheskikh soedinenii;

spravochnik., Pod red. G.V.Samsonova. Kiev, Izd-vo Akad, nauk .
USSR, 1961l. 48 p. ; (MIRA 15:3) -

1. Chlen-korrespondent Akademii nauk USSR (for Samsonov).
(Radiation) B
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GOR'YEVA, Vera Vsevolodovma [Hiyhor'ieva, v.V.] ;dKthor Ife)]’gh?.kz:zk : o:,;.

. laye’avich (Klymenko, V.M.];. SAMSON V., TOR' Loims o
red.; KISINA, 1.V, red.’;gflrva; IBMAK, R.y

| : vi karbidu khromu,
de base alloys] Splavy na osno :
e Prauk URSR, 1961. 54 P. (MIRA 14:7)
(Chronium alloys)

[Chromium
Kyiv, Vyd-vo Akad.
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KHORFYAKOV,
DZEGANOVSKIY , Badim Petrovich

SAMSOHOV, G.V.[Samsonov, H.V.], red.; YEFINOVA, H
(IEfimova, M.I.], tekhn. red. .

[Standerd X-ray patterns of hard and

Orfey Trofimovich; PADERNO, Yuriy BorisovicHj
Dzehanovs'kyi,

Y.P.);
el

high-helﬁiﬁg alloys]

‘ : b spoluk. Pod
Etalonni rentgenogramy tverdykh i tuhoplavkyk
red, H.V.Semsonova. Kylv, Vyd-vo Aked.nauk URSR, 1961, 62 p.

(MIRA 15:2)

; R (for Samsonov).
1, Chlen-korrespondent Akademil nauk USS .
(Alloys--t'le}’:,allography) " (Intermetallic compounda)
(Ceramie-metals—letallo graphy)
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PHASE T BOOK EXPLOTTATION sov/5758

in “and Y Paderno
Semsonov, Grigoriy Valentinovich, qu.Yuriy Borisovich

et : oride _Earth Metals) Kiyev,
'pvkh metallov (Borides of Rare Mete
Borji% zzdi%zﬁ;]s-sg,_ 1961. 92 p. 1500 copies printed.

. ! Sciences
Ba.: I. N. Frantsevich, Cozfre8ponding Membez:, gecigfmg;f Slene
Rcsgl;rssﬁ: Ed of Publishing House: I. V. Kisina; , :
’ . »

Iiberman.

. ‘ 7 L
PURPO elentific workers and engineer
: oklet is intended for s Jmelneer
oﬁf::;rnzgi:i:g cathode electronics, high-povwer elegtronic , 8
: . . .
the synthesis of refractory compounds
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Boridas of Rars-Earth Metals - 80v/5758

COVERAGE: The booklet deals with the physical and chemical properties, -
projuction methods, and the fields of application of borides of metals
of Subgroups IIa and TITa of the periodic table. - The authors state -
that borides, particularly those of alkali snd rare-earth metals and
estinides, which belong o0 the category of refractory compounds, have
not as yst been adequately studied. Borides can be utilized as cath-
ods matarial for high-power electronic devices; also, investigation
of their properties is of interest for the development of the theory
¢ tke physical properties of refractory compounds. The authors
tnank tha staff of the ‘Vyr¥ovice Plant in Czechoslovakia; Dr. B. Aronson
{Swsdsn); B. M. Tsarev, Professor; snd G. A. Kudintseva, for their

palp. They also thank the staffs of Institut fiziki AN USSR (Institute
of Puysics, AS UkrSSR) end of the Institut Elektrosvarki im. Ye. O.

Patona, (Elscbric Welding Institute imeni Ye. O. Patona, AS UkrSSR) for
conducting certain tests. There are 162 references, mostly non-Soviet.

Cerd 2[4
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SAMSONOV, G.V. [Semsonov, H.V.], glav. red.;PILIPENKO,A.T. [Pylypenko, A.T.],
gifdv. reds; NAZARCHUK, T.M., glav. red.; REMENNIK, T.Key redo; SKLYA~
ROVA, V.Ye. [SKklyarova, V.IE.], tekhn., red. -

[Analysis of hard high-melting compounds] Analiz tverdykh tuboplav- = - |
kykh spoluk, Pod zahal'noiu red. H.V.Samsonova, A.T.Pylypenka 1 :

T.M.Nazazji_’;&iik. Kyiv, 1961. 195 p, (MIRA 14:9) |
w0, . '
1, Akademiya naik URSR, Kievg Ipstytut metalokeramiky i spetsiel'-
nykh splaviv, S : ’

des—Analysis) (Nit:’idés—-.lnal?sis) (Borides—Analysis)

(Carbi
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'PHASE I BOOK EXPLOITATION S0V/6032

Yeremenko, V. N.; Resp. Ed.3 I. N. Frantsevich, G. V. Samsonov,
I. M. Fedorchenko, G. s. Pisarenko, v. V. GYTgor'yeva, and .
v. I Nizhenko, eds.- ' Do ‘

Poverkhnostnyyé yavlenlya V metaliakh 1 splavakh 1 1kh rol! v
protsessakh poroshkovoy metallurgll (Surface'Phenomena in :
Metals and Alloys and Their Role in Powder-Metallurgy‘Processes)

Kiyev, Izd-vo AN USSR, 1961, 213 p. 1710 coples printed.
rainskoy SSR. Institut metal-

Sponsoring Agency‘ﬁ Akademlya nauk UK
lokeramikl 1 spetsial'nykh splavov. o - Ry
Ed. of Publishing House: Z. S. Pok'rovskaya; Tech, Ed.: A.,M.Liéov'e‘té‘;
tion of articles is Aintended for -scientific '

j1alizing 1in metals, and metal-
d students at schools

PURPOSE:. This collec
pesearch workers, englneers spec
lurglsts. It may also be useful to advance

of hilgher education.
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*

' Surface Phenomena in Metals (Cont,) - ' S0V/6032

COVERAQE: Articles . of this collection ,discusq‘ the role of surias=
phepomena in powder metallurgy processes and in processes of the
strong bonding of various substances, Theoretical caleulaticns
of the surface tension of some carbides and nitrides are Pregartie
The book also reviews modern methods for studying the surfascs o
properties of metals at high temperatures and presents data on P
the surface tenslon :of refractory metals and of binary metals 8yrshema,
Particular attention is given to the effect of various additions Ju
the surface tenslon of metals and on the interphase tension at bi.
boundary between metals and various refractory compounds. Data na
the effect of thin metal coatings on the structural and mechaniczal
properties of metals are also presented. No personalities are
mentioned. Each article is accompanied by references, mostly
Soviet,

TABLE OF CONTENTS:

Foreword

Card 2/7
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L PHASE I BOOK EXPLOITATION SOV /5828

Samsonov, Grigoriy'Valentinovich; and Kim Isayevich Portnoy

Splavy na osnove tugoplavkikh soyedineniy (Alloys Based on High-
Melting Compounds ) Moscow, Oborongiz, 1961. 303 P. Errata -
s1ip inserted. 4550 coples printed.

Reviewers: 1.N. Frantsevich, Corresponding Member, Academy of

Sciences USSR, N.M. Sklyarov, Doctor of Technical Sclences,

professor, and M.Yu. Bal'shin, Candldate of Technical Sciences;
Ed.: M.A, Bochvar, Englneer; Ed. of Publishing House: s.I.

Vinogradskaya; Tech., Ed.: V.P. Rozhin; Managing Ed.: A.S.
Zaymovskaya, Engineer, _

PURPOSE: This book 1s intended for engineers,and scientific fe—;
gearch workers in industriles using refractory metals and alloys.

COVERAGE: Methods used in the search for alloys based on high-tem-

perature melting compounds are discussed. The physicomechanical

Card 1/&,
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Alloys Based on High-Melting Compounds S0vV/5828

and chemical properties of these compounds and the processes
involved in their production are also considered. Brilef de-
scriptions are given of blnary and ternary refractory alloy
systems of titanium, zirconium, hafnium, vanadium, nioblum,
tantalum, molybdenum, tungsten, thorium, and uranium with boron,
carbon, nitrogen, and silicon, Alloys of various borides,
carbides, nitrides, and silicldes, and nonmetallice high-melting °
compounds are also described. Examples of the use of these |
alloys in industry are presented and the most important coat-
ings based on high-melting compounds are briefly outlined. The
authors thank I.N. Frantsevich, Corresponding Member of the
Academy of Sciences, Ukvainian SSR, Professor N.M. Sklyarov,
Doctor of Technical Sciences, and M.Yu, Bal'shin, jandidate of
Technical Scilences, for their comments and assistaace, There
are 316 references, mostly Soviet, ' ’
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FEDORCHENKO, Ivan Mikhaylovich; ANDRIYEVSKIY, Rostislav Aileksandrovich ;
BAL'SHIN’ MoYuo_;' kando tekhn.nﬂuk, retsenzent; BO lOK, B.A., k‘nd.
tekhn,nauk, retsenzent; GEGUZIN, Ya.Ye., prof., doktor fiz. mat.nauk,
retsenzent; SAMSONOV, G.V., prof,, doktor tekhn.nauk, retsenzent; o
POKROVSKAYA, Z.S., red.; KADASHEVICH, O.A., tekhn, red, ’

[Principlgs of powder meta]lui-gy‘] ,Osnovy poroshkovoi ﬁetﬂlurgii.
Kiev, Izd-vo Akad.nauk USSR, 1961. 420 p. (MIRA 14:12)
(Povder metallurgy) : :

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020002-1"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020002-1

OBOLONCHIK, Vasiliy Andreyevich [Obolonchyk, V.A.}; SAMSON
[Samsonov, H.V.], prof., doktor tekhn. nauk, ot¥. red.;
LABINOVA, N.M., red,izd-va; LIEERMAN, T.R., tekhn, red,

[Rhenium] Renii. Kyiv, Vyd-vo Akad, nauk URSR, 1961, €0 p,
: : ] (MIRA 15:4)

( R_l;eniul_n)

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020002-1"



EASE: 08/22

3 L B L SR LR MR £y E LARALE &
PRESUEH R a0 R

"APPROVED FOR REL

. Lt " .
oo LT

S 88000
‘ S/131/61/ooo/oo1/oos/oo4
[ .2210 Ny, 136 s 3021/B058
AUTHORS: Samg‘oggx. (“'tV.’i.Yaainekeya, G. Ao, and Lapteve, E. P,
TITLE: Refractory Cerium Dioxide ?i‘oducts : '

PERTODICAL:  Ogneuporys 1961, No. 1, PP. 41-42.

TEXTs Experiments for the manufacturé of ceriﬁm—diioxide products are de-
geribed in this papeT and some Of their propertievs are investigated.‘
powder and starch paste were doged according %o the formula by A. N.

Novikove The maximum firing temperature was 14000C. The results of testing
crucibles from ce0, for the effects of melts of various metals are tabulat-

ed. The absence of the interaction of crucibles fromb(}eo2 with aluxxiinum

melt was confirmed by the LaboratoTry of Pure Metals and semiconductors of -
the Krasnoyarskiy institut tgvetnykh metalloV (KrasnOyarsk Institute of
Nonferrous Metals). These crucibles also ' proved to be stable against melts
of semiconductor alloys of the type AI,IBVI . There are 2 figures, 1 table,
and 3 Soviet references. ’ ’ . Lo : oo
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SAMSONOV, G.V. s PADERNO, V

"preparation and physical properties oi‘ carbide mixed crystals."‘.

Report presented at the Crmference on Powder Hetallurgy, Krakow,
Poland, 19-21 Sept 63. :
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- PITLE: ~The Question o
L : Alloys of Borond?nd carbon \ 7 , s
PERIODICAL: Tzvestiyd Akadé%ii’nauk SSSR, otdeleniye tekhnitheskikhf
. uk,* etallurgiya‘iAtQ 1ivo, 1961, No.l, pp.lE}—lkll
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The Question of the Propertiés e

T h 0% KOH solution at O.
“gtructures obtained are 8

‘about 8% carbon with the formula
' to appear at about 10% carbon and is either By3Ca or B312C3.
X-ray analysis of the alloy

‘phases BjaC and ByC.

cell, and graphite.

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020002-1

89630
u5/180/61/000/001/012/015 T
. E021/E406 e

9 to 1.2 A/cm2 and 10 to 20 V. The

hown in Fig.l.  The alloy with 6,4% -
At about 8% carbon, the structure:
was practically single-phased and at 10,2% carbon the whole field .

appeared as a eutectic. It is proposed that a compound forms at .
B1»oC. A second compound begins

carbon had a eutectic structure,

s was also carried out and confirmed the
metallographic observations, Fig.2 shows the photograph of the = -
_The ByC phase had a rhombohedral =~ .°
structure. Between 20.9 and 80% C, ‘the alloy consisted of two
phases: the rhombohedral'phase,withvmaximum carbon content in the -
At 61% carbon, an X-ray photograph with a

large number of iines, the intensity and position of -which did not

‘correspond to ByC, was qbtained. It is proposed'thatia¢compound_”
richer in carbon than ByjC exists at high temperatures,,which o
Micro~ - -

decomposes to B4C and graphite at jow temperatures.
hardness measurements showed that in the unannealed state there is
a maximum corresponding to the proposed phase  B12C (about 6000 kg/nn?)’
After annealing, the-hardness curve is smoothed out and the hardness -
Card 2/9 .. il B e i
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‘.-"‘Tilt'.‘ Questio ) T e - R
M Of the Propertjes B 'go/;:f?éfégOOO/ool/orz/‘Ols
of B,,C ; , . D o
12 was 4000 5 s ‘ : . o Uy
Electricay resista:f/mmz whilst that of Byc o SR
e measurementsg showedqtha:a:habout 5000 ks/mm2a4vg
ere were Shar *
p

‘maxima at 8§ 4
! nd 21,79% D
Was retained althou;g.::rbon._.»After annealing. - i
€ absolute value decrefg.;he first maximum
| €di 2 high maximum
imum

SUBMITTED: August 24 1960
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- AUTHORS: - Bolgar, A.S., Verkhoglyadova, T.,S. and Samsonov, G.V.

(Kiyev R e
_TITLE: The Vapour Pressureqand Rate of Evapofation of Several
vacuum at High TemperaQuresj

Refactory Compounds in a

Otdeleniye,tekhnicheSkikﬁ
1961, No.l, pp.l42-145 -

TEXT: The vapour pressure and rate of evaporation in a vacuum of
‘the boridegﬂof titanium?ﬂzirdoniumﬂfkhromium}qstrontium§;7 the -
carbides of titanium, zirconjum, chromium; ~the silici&eszgf .
molybdenum and the nitridesy £ titanium, niobium and tantk um were .
studied. %ﬂThe rate of evaporation was measured by the methodkp?7Ag
i ‘ ht of the material from unit:

., PERIODICAL: Izvestiya Akademii nauk SSSR,
‘ . nauk, Metallurgiya i toplivo,

.

Langmuir, based on the decrease in weig
surface in unit time. The apparatus used was based on a vacuum

laboratory furnace. Measurements could be made in:the range
1100 to 1900°C and the temperature was measured by an optical

¢+ pyrometer. The results are given in Table 2 and in Fig.2. =

- . Table 3 gives comparative data on the change ‘in composition when *

' heated at 1700°C in vacuo. It can be seen that all the compounds
- evaporate as molecular c?mplexes except AlBjo which dissociatgs;with:

Card 1/4 TR R
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The vapour Pressure and -, i; EQ21/E406 SR

‘evolution of ‘aluminium, The heats of evaporation are given in"
Table 4, There are 2 figureg,'& tables and lz'references:
~ 9 Soviet ang 3 English, . : . B

'ASSOCIATION:

Institut metallokeramiki i SPétssplavov AN UkrSsp .
(Institute or Cer ’

mets and Special Alloys AS UkrSSR)

"SUBMITTED:

August ?,'1960:3'

Caption to Table 2,

in p x 105 mm Hg)
of the studied com

--------
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89971
: - s/131/61/ooo/002/oo1/002
220 1273 fous "B 105/B206 |

AUTHORS : _Samsonov, G'.!;J Kislyy, P. S., Panasyuk, A. D,
Streltchenko, A. G., Khavrunyak, I. G., Serikova, G. N.

TITLE: Shieid tubes from qirconium boride for immersion
thermocouples

PERIODICAL:  Ogneupory, no. 2, 1961, 72-T4

TEXT: The article describes experiments and studies leading to the

mapufacturs of shield tubes from zirconium boride which have. a high S
thermal resistivity. Shield tubes produced from zirconium dioxide, which . 4
withstand immersion into molten gsteel at-1650m17200C for a short time," 0<
%ere elaborated at the Leningradskiy tekhnologicheskiy institut imeni
Lensoveta (Leningrad Technological Institute imeni Lensovet). Studies

of their stability in molten cast iron and steel, made at the laboratoriya
tugoplavkikh materialov (Laboratory for High-melting Materials) of %he

Tnstitut metallokeramiki 1 spetsialinykh splavov AN USSR (Institute of

Pewder Metallurgy and Special Alloys AS UkrSSR), showed that zirconium

beride ZrE2 is of extremely high thermal resistivity and thus well suited

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020002-1"
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Shield tubes frcm zirconium boride ... s/131/61/ooo/002/oo1/002

B105/B206 \)(

for shield tubes of thermocouples. Such a shield tube is schematically
stown in Fig. 1. The blanks of the shield tube are dried and sintered’

ia an electric furnace at a temperature of 2050~-2200°C. The sintered
shiald tubes have a fine-grained fracture and a porosity of 5-12%.

Shield tubes with an outer diameter of 11 and 16 mm and an inner diamef¥er
4 and 1! mm were made. They were tested at the following metallurgical
plants: zavoed wZaporozhstal'" ("Zaporozhstal " Plant), zavod im.:
Dzerzhinskego (Plant imeni Dzerzhinskiy), Alchevskiy zavod (Alchevskiy
Plans), as well as the Kiyev plants: zavod "Bol'shevik":(VBol'shevik"-
Piant) and zaved "Leninskaya kuznitsa" (PLeninskaya,kﬁznitsa" Plant).
When tesiing the shield tubes in molten cast iron at 1400 to 1450%C in a.
Kryptcl furnace, it was found that they are only slightly covered by slag.
and not corroded, and that they maintain their initial structure. When =
tested during tapping of cast iron in a blast furmace, they withstand

i5 tappings with a total stay of 10 hr 53 min in molten mefal. In an.
cpen-hearth furnace with basic lining, shield tubes are corroded by basic
slags and destroyed after 30-40 min. The outer diameter of the shield
subes 1s not reduced during immersion in molten steel and a stay of

card 2/5
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Shield tubes from zircomium boride ... s/131 61/000/002/001/002
B105/B206 :

40 -495 min. In small open-hearth furnaces, shield tubes withstood the

total melting btime (2 hr) without any damage. Their thermal Tesistivity

is determined by the number of immersions into the tank of the open-
hearth furnace and is at least 15 to 20 immersions, permitting the
temperature of the steel to be regulated during the entire heating-up .
period. At the Kiyevskiy armaturno-mekhanicheskiy zavod (Kiyev Plant for -
Fittings and Mechanical Equipment), zirconium boride shield tubes with-
gtsod 86 hr in molten brass at 850 % 50°C without any damage. At the
nLeninskaya kuznitsa" Plant, the same results were obtained during a test
ir. molten bronze of the type AMLL, -10-2 (AMIs-10-2). Besides the authors,
A, G. Petrenko, Ya..S. Gayveronskiy, N. M. Tenishev, V. G. Tishchenko,

I. R. Krichker, G. G. Bespalyy, Ge A. Yasinskaya, as well as collabora- :
tors of the plants-mentioned participafed in this study.. Shield tubes
from silicon nitride (SizN ) also show high stability in molten brass at
850°c. The high stability of zirconium boride shield tubes in molten’
steels and cast iron makes it possible %o use them in tanks of open-
hearth furnaces, blasi-furnace channels, and steel ladles. Zirconium
boride shield tubes showed high stability in molten bronzes and brass.
Continuous temperature measurement of metals in melting furnaces can be -

Card 3/%
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m2ds with their aid. There are 3 figures and 6 Soviet-bloc references.

ASSOCIATION: Institut metallokeramiki 1 spetsial'nykhsplavov AN USSR
(Institute of Powder Metallurgy and Special Alloys AS :
UkrSSR) Samsonov, @, V., Kislyy, P. 8., Panasyuk, A. D.; _
Institut avtomatiki Gosplana USSR (Institute of Automation
of the Gosplan of the UkrSSR) Strel'chenko, 4. G.,
Khavrunyak, 1, G., Serikova, @, N.
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s s/021 61/000/002/012/013
| 5 -248o D210/D303
G
AUTHORS: Radzikivs'ka, S Voo and Samsonov, KV.

TITLE: Vacuo~thermic method of cerium and lanthanum mono-
sulphide preparation

PERIODICAL: Akademiya nauk Ukrayins'koyl KSR. Dopovidi, no. 2,
1961, 209 - 212 ,

TEXT: The subject of this investigation was to work out a method of
rare earth metal monosulphide preparation, simpler than that nor- .
mally used which is cumbersome and requires a complicated insialla-
tion. The proposed method consists of g rezction in vacuam of a
general type:

C= °
2Me S3 + MeQQ3 + 3 6MeS + 3CO

Elaborating the method was carried out on Cerium and Lanthanum éul—i
phides. The starting compounds Ce283 and I.azs3 were obtained by - -

Card 1/5
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Vacuo-~thermic method of ... D210/D303

action of dry st on CeO2 and La203 at 1000°C. It was assumed that
the monosulphides formation proceeded in two stages:

Me203 + C — Me + CO

Me253'+ Me -— MeS y)<:'
To elucidate this supposition the reaction of CeO2 at 1000—170000

with carbon was investigated. The obtained results showed that up
to 1400°C the reaction proceeded very slowly, accelerating after-
wards very markedly and at 1700°C the amount of reduced cerium
reached almost the initially used cerium amount. [Abstractorts
note: Last temperature is given in the article as 1000°9C which is -
a mistake; the figure on which the reastion curves are drawn also
is not _clear: the beginning of the fast reaction is shown there at
1100°9C]. The reaction 6T cerium monosulphide formation:

Cezs3 + CeO2 + 2C = 3CeS + 2C0

Card 2/5
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was carried out in vacuum at 1000 - 1700°C; the reaction mixture
was pressed into briquettes 8 x 10 mm and heated in a vacuum oven
with a graphite heater under. 10-1 = 10-2 mm pressure for an hours
The results obtained showed that at 1600-17000C the amount of ce-
rium and combined sulphur in the reaction produce approached the
composition of the compound CeS, although oxygen was also present.
in it in the form of low valency cerium oxides and some carboa as
well, the sum of 0 + C amounting to 3 - 4 %, To obtain CeS free
from these impurities it was necessary to repeat the heating of

the impure product with the addition of some more Ce283, the amount

of Ce283 excess approximately equalling 70 %/b.w., of the invariably
used Ce.S.. To determine the optimum of'CeZS3 excess the reaction

273
product, of composition: Cegena_- 82 %; Scomba-— 15,0 %3 frze S =

0.1 %; C - 1.7 % and O (from difference) - 1.8 %, was reheated
#ith 10-80 % of Ce,S3 (calcui+ted on initially used). The results

show that CeS with the least impurity amounts was formed by adding
Card 3/5
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70 % Cezs3 excess. This excess may be added during the‘firs% reac-—

tion which may then proceed in one step only; but it has been fomd -
tha* better results were obtained when, after one hour heating at
16570C, the reaction product was ground and reheated. Inv:stigat-

ing the applicability of the above methc:! for preparing LaS, the
autuors found that Lanthanum monosulphide of stoichiometric compo~
sition was formed without any La233 excess. But twofold heating at

1650°C was needed in that case also, with an inter-grounding of v){
the first obtained product. Both monosulphides are of golden-yel-

low color and their lattice indices were in agreement with data

given in tabulating. There are 1 figure, 1 table and 3 references:

1 Soviet-bloc and 2 non-Soviet-bloc. The references to the English
language publications reed as followss F. McTaggart, Austral. do
Chem., 2, 471, 195¢; E. Eastiman, L. Brewer, A. Bromley, P. Gilles,

N. Lofgren, J. Amer. Chem... SocC. 72, 2248, 1958. .k;“

%
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ASSOCIATION: Institut metalokeramiky yi spetssplav1v AN ‘URSR (In-
stitute of Powder Metallurgy and Special Alloys AS
UkrSSR) '

PRESENTED: by Member of AS UkrSSR, Yu.K. Delimars'kyyi

SUBMITTED: May 23, 1960

Card 5/5

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020002-1"



"APPROVED FOR RELEASE: 08/22/2000

R P
L apn k o ARSI i Vi 2
S N R IR PRI
SRR PR e A
SRS B A B BT s

CIA-RDP86-00513R001447020002-1

s/700 61/000/006/002/018
D217/D304

AUTHOR.: gamsonov, G. Ve

TITLE: High—temperature compounds, their properties, manufas-
ture and role in modern technology ’

SQURCE: Akademiya nauk Ukrainskoy SSR. Institut metallokeramiki
i spetsial“nykh splavove Seminar po zharostoykim materi-
1960, Trudy no. 6: Khimicheskiye syoystva
i metody analiza tugoplavkikh soyedineniy. Kiyev, Izd~-
vo AS UkrSSR, 1961, 5-29

TEXT: The main physical and mechanical properties of the Sechnolo- _
gically most important high temperature compounds are reviewed, Al=
loys based on these materials can be conveniently classified under ///
the following groupss (1) Refractory materials; (2) chemically

s+table alloys; (3) fire and heat resistant alloys; (4) hard, super=

hard and other tool materials; (5 i and radiotechni al
materials., The above materials are almos 1y manufactured

by pewder metallurgical methods. Extension 9 ture and
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application of high melting point compounds necessitates the de-
t of methods of chemical analyses of such compounds of va-

rious degrees of purity,

jel - ecomposition,
tion of the components of high'melting

alloys is a difficult problem, for whos
tion between technologists and chemical

large number of Specialized

and a wide exchan
new and important field, will be require
8 tables and 34 references: 27 Soviet-bl
The 4 most recent references to the English-language

read as follows: E, Reed, J,
lins and R, Gerby, J. Metals,
Ind. and Eng. Chemistry, 47,
Schroeder and W, Wroten, Ind,
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and of complex compositions
high melting point metalloid and non-metallic

Am, Cer. Soc., 34, 146,
Sect. I, 7, 612, 1955,
2506, 1955; H, Reed, P,
and Eng, Chemistry, 47, 2513, 1955,

consisting of
compounds., The de-

Separation and determina—
point compounds and their

e solution close collabora~
analysts is necessary. A
oratories will be involved
n chemists working in this
d. There are 14 figures,
oc and 7 non-Soviet-bloe,

publications
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/82240

AUTHORS : Kosolapova, T..Ya. and Samsonov, G, V.

TITLE: Chemical properties and methods of analysis of chromium = -
carbides : : ;

SOURCE: Akademiya nauk Ukrainskoy SSR. Institut metallokeramiki =~
i spetsial'nykh splavov. Seminar po zharostoykim materi-
alam., Kieyev, 1960. Trudy no. 6: Khimicheskiye svoystva -

i metody analiza tugoplavkikh soyedineniy. Kieyev, Izd-
vo AS UkrSSR, 1961, 38-44

TEXT: The behavior of powdered and compacted specimens of various
chromium carbides was studied in various chemical media at room
temperature and on heating. The stability of the carbides at room
temperature was studied by treating 0.2 g samples with 50 ml sol-
vent for 48 hours. The insoluble portion was filtered off, dried
and weighed, and the chromium content of the solution was deter-
mined. High-temperature treatment with acids and acid mixtures, as
well as with solutions of alkalis was carried out whilst heating
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solution was determined,
carbides to the action of mineral
tions of alkalis, decreases in the

this behavior being associated with th
resistance increases in the presence

order Cr302 - Cr7C3

S/799/61/000/006/003/018
D217/D304 , :

provided with a condenser. The insoluble
The chromiunm content of the
It was found that the resistance of the

their mixtures ang solu-

= CT55C4s

eir crystal structure. Their
of "oxidizing agents, Oxidation
at 700°C and the laws of oxi~

dation for the various carbides are different. Compacted specimens
of Cr302 and Cr73c6 remain practically unoxidized up te 1100°C, A

bides was developed,

3 non-Soviet-bloe,
tions read as follows: J. Leahe,
ley, F. Boericke, G. Moore,
port; No., 662, 1944,
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agluble in HF (40%) + HNO3 (conc.) and in aqua regia, but not in
1,80, HNOs» Hol, HF (40%), HNOz + H,0,, NaOH (also with H,0, OT
with Br wager), or in H2804 + HN,O3° The results are tabulatedo When
7i or CTr phosphides Were fused with NaOH + Na202:or,Na0H + Na20039
a loss of P took place. It was, therefore,- necessary to develop an .

Py .

acidic method of decompositlon-of the phosphides. TiP was dissolved v
in HP (40%) + HI\TO3 (conc.)~mixturg‘and the solution was slightly V4l

evaporated. TO prevent the nydrolysis of Ti salts 30 ml of 35%-tai‘—
taric acid solution was added; also a sm_all quantity of dry H3]303 '

4o combine ¥ ions. The fomula of the "phosphide vafied from TiPO ag4
(70000, % hours) to TiPd 97 (95000,, 6 hours). As_:regardsr CrPs it

wag found that the following acids dissolved it after a boilin of
6 .. 8 hours: HyS0, (also with HNO, or. NH, persulfate), HF (40%);

fol (conce)s el (1:1), aqua regias; also NaOH (60%) + Hzozo It re-

card 2/3

APPROVED FOR RELEASE: 08/22/2000

CIA-RDP86-00513R001447020002-1"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020002-1

SAMSONOV, G.V..

M.V Ic‘mnosov and the s&!ience of metallurgr. Porosh.met L
no.6:5-9 N-D 161, o B (HIRA 15:5)

1. Chlen—korrespondent AN UkrSSR., ‘
(Lomonosov, Mikhail Vasil'evich 1711-1765)
(Hetallurgy) ;
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L'VOV, S.N.; NEMCHENKO, V.F,; SAMSONOV, G.V,
Heat conductivity of high-melting vboridea, carbides, and
nitrides. Porosh.met. 1 no,6370~74 N-D 161, (MIRA 15:5)

1. Khersonskiy gosudarstvenny_y pedagqgicheskiy_inétitué; imeni
X&K,J(mpskoy 1 Institut metallokeramiki i spetsial'nyk splavov
UkrSSR, ~ o :

( Béridesi—’l’herml properties)
(Carbides—Thermal properties)
(Nitrides--Thermal properties)
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5/081 62,/000/003/048/090
) 600 B156/B101
A6 ’

ALUTHORS: Samsonov, G. V- Koval!chenko, M. S.

Certain rules for the sintering of high-melting compound
powders ‘

PESRIODICAL: Referativayy ghurnal. _Xhimiyaz, no. 3, 1962, 371-372, '
abstract 3K187. (Poroshk. metallurgiye,,no. 1, 1961, 20-29)

TELP: The behavior of the powders of high-melting nonplastic compounds

' 1t is shown that the compecting :
process is governe «s as are effective with metal powders,
the elasticity effect being greater, while there are breasks in the pressure
dependence agsociated with the great brittleness and leck of plesticity of Vié:

these metal-like compounds. Investigation of the gintering of compacts

of high-melting compounds has shown ‘that the density developed after hold- .
ing isothermelly is practically constent, the axpleanstion lying in cessation
of the process of creep. Sintering of high-melting compound powsders with
hot pressing aas beern investigated, the first stage of rapid shrinkage '
being 7ccompanied by compacting djue to deformation of particles, and ©Y
Card 1/2
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simultaneous recrystallization resulting in the shrinkage process being
retarded. The phenomenon of expansion when the external pressure is
removed during hoi Pressing is investigated, and the relaxation time for
this process, z tine which decreases by exponential law as the temperature
rises, is determined, _ﬁbstracter'srnote:’Complete translationf}
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KISLYY, P.S.; IAKH, V.I.; SAMSONOV, G.V.; STADNYK, B.I.: KHARE ;
CHEKHOVICH, A.B, T WOy ReFes

Thermoelectric characteristics of high-temperatuie thei'mocouples
with refractory electrodes. Izm,tekh, no,5:21-23 My 61, '

(MIRA 14:5)

(Thermocouples)
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TITLE:

34520
S/653/61/007/000/007/044
D217/D303

Investigating the properties of high melting point

compounds in conriection with their use as constituents

of high temperature alloys

SOURCE:

TEXT:
alloys,
ing application i

tions. These are first of all carbides,
-cides of metals and sone non-metals.
points (up to 39000C for some compoun

Akademiya nauk SSSR. Institut metallurgii. Issledova-
niya po zharoprochnym splavam, Ve Ty

1961, 58 - 7T

jes of metals and metallic

unds find an ever-increas-
emperature opera-

borides, nitrides and sili-

Apart from their high melting
ds and up %o 42000C for their

these compounds goften at much higher temperatures than

resis
their bad machinabilitye Phe propert
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compounds and their alloys at high temperatures were investigated.

The U.T.S. in compression is shown in a figure as well as the de- ,
pendence of U.T.S. in compression on porosity at various tempera- » -
tures for specimens of molybdenum disilicide. Non-metallic compounds
(carbides and particularly boron and silicon nitrides) are charac-
terized by a high thermal stability which is close to that of me-

tals and metallic alloys. Therefore, boron and silicon nitrides can

be used advantageously as additions to boride, nitride, etc. alloys

in order to increase their thermal stability. In order to ensure a

high thermal stability for boride-base alloys, not less than 15 %

boron or silicon nitride should be added. The coefficient of ther-

mal expansion is an important property for the application of high
melting point compounds and their alloys, particularly under condi-
tions of frequent and abrupt heat changes. It was found that tita-

nium, hafnium and tantalum boride, tungsten carbide, silicon nitri-

de; as well as a series of high melting point compounds, particular-

ly silicon carbide - molybdenum siliecide and silicon carbide ~ bo-

ron alloys, possess the least coefficients of thermal expansion.

These alloys are characteriged by a high heat resistance. In order v)( :
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to assess the suitability of high melting point compounds, as ma-
terials for high temperature service in vacuo, their vapor pressure
and rate of evaporation at high temperatures must be known. In vicw
of the scarcity of data available, the author carried out approprig-~
te measurements. The thermal and electrical conductivity, radiation
coefficient and resistance to scale formation were studied. It was

greatest resistance against oxidation to silicon borides, carbides
and nitrides. A technical classification of alloys of high melting
point compounds is given and the technological peculiarities of the
manufacture of articles from high melting point compounds and their
future applications are discussed. There are 5 figures, 11 tables
and 30 references: 24 Soviet-bloc and 6 non-Soviet-bloc, The 4 most
recent references to the English—language publications read as fol-
lows: Graham, Mechanical Design, 26, 159, 1954; Materials and Me-
thods, 43, 131, 1956; G. Ault and G. Deutsch, J. Metals, Pirst Sec-

tion, 6, 1954; ¢, Uyers and 4. Searcy, J. Amer. Chem, Soc.; 79, 526 .
1957, TR

CIA-RDP86-00513R001447020002-1"

APPROVED FOR RELEASE: 08/22/2000



08/‘272/2000 CIA-RDP86-00513R001447020002-1

2L7h1

2/, 2/00 s/131/61/000/007/003/003
152630 B105/B206
15:263Q

AUTHORS? Samsonov, G.V., Yasinskaya, G.A. end Shiller, E.A.

—

TITLE: Interaction of some oxides and carbideé with difficultly
fusible metals at high temperatures’ )

PERIODICALs Ogneuporyy noe T 1961, 335-338

TEXT: This article gives. the investigation results of the contact inter-

action of BeO, MgO0; ZrO2 end the carbides MeC (Me = gzirconium; hafnium,

niobium or tantalum) with niobium, molybdenum and tungsten at temperatures
of up %o 2100°C. Chemicelly pure beryllium- and magnesium oxide, zirconium
dioxide, stabilized by means of calcium oxide, zirconium-; hafnium-, :
niobium- and tantalum carbides of stoichiometric composition, &s well .as
difficultly fusible industrial metals were used. To investigate the con-
tact interaction, an oxide and carbide ring respectively was pressed on:
_a sample from dgifficultly fusible metal. and the heated in a vacuul
furnace to 1000 - 1600 - 21009C for 0.5 to 5 hr. The fronts were then
ground, polished and submitted to & metallographic jnvestigation of the
ground section obtained, the results of which are mentioned in Table 1.
Card 1/4
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. The interaction of zirconium-, hafnium-, niobium- and tantalum carbide
with molybdenum at temperatures from 1000-21000C and a heating time of _
0.5, 1.0, 2.0, and 5.0 hr is investigated in a similar way. ‘It is finally
stated that tungsten shows the highest stability in contact with BeO, ‘
molybdenum and tungsten in contact with Mg0, and molybdenum in contact
with the stabilized zirconium dioxide. Tantalum carbide shows the highest
8tability in contact with molybdenum up to 2100°C. The interaction of
molybdenum with zirconium-, hafnium~ and niobium carbideg begins at
1800-2000°C., There are 1 figure, 2 tables, and 7 references:s 3 Soviet-
bloc and 4 non-Soviet-bloc. The three references to English-language
publications read as follows: G. Economos, W. Kingery, Journ. Amer. Cer.
Soc., 1953, No. 12, v. 363 W. Lidman, H. Hamijan, Journ. Amer. Cer. Soc.,
1952, v. 35; P. Johnson, Journ. Amer. Cer, Soc., 1950, v. 33, No. 5.

ASSOCIATION: Institut metallokeramiki i spetsialf nykh splavov AN USSR _
(Institute of Powder Metallurgy and Special Alloys AS UkrSSR)
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5/131/61/000/008/002/002
B105/B206

AUTHOR: Samsonov, G. V.

e
TITLE: Conference on Production and Use of High-melting Compounds
of Rare Elements

PERIODICAL: Ogneupory, no. 8, 1961, 385 - 386

TEXT: A Conference on Production and Use of High-melting Compounds of

Rare Elements was held in Moscow from May 4 to 5, 1961. It was arranged by
the Giredmet, Gosudarstvennyy institut redkikh metallov (state Institute of
Rare Metals) and the Institut metallokeramiki i spetsial'mykh splavov IMSS -
AN USSR (Institute of Powder Metallurgy and Special Alloys IMSS AS UkrSSR).
The Conference was attended by delegates of more than 50 organizations and
plants. An essential part of the reports and communications dealt with new:
highly refractory materials on the basis of high-melting compounds of rare
metals, i, e., carbide vorides, nitrides, gilicides, oxides, 2and their
alloys. The following reports are mentioned: G. V. Samsonov (IMSS AS »
UkrSSR) characterized the main physical properties of high-melting compounds
of rare metals. The good refractory properties of zirconium boride,

Card 1/4

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020002-1"



CIA-RDP86-00513R001447020002-1

SRRTEARBTEST I RGERIR RN T N o PR

"APPROVED FOR RELEASE: 08/22/2000

s/131/61/ooo/ooa/002/002
Conference on Production and ... B105/B206 _

molybdenum silicide, titanium and zirconium carbides, as well as of cerium
sulfides were pointed out. Protective casings of thermocouples made from -
zirconium boride, developed by the IMSS AS UkrSSR jointly with the Institut
avtomatiki Gosplana USSR (Automation Institute of the State,Planning '

entire melting process, of the crude iron in the converter and the pouring -
ladle, and during tapping of the furnace. The end pieces of thermocouples
made from molybdenum disilicide permit continuous temperature control of
oxidation gas media up to 1700 -~ 18009°¢. Three main types of thermocouples
are proposed at present: WT=1 (PT-1) with thermoelectrodes from molybdenum
disilicide and tungsten for the neasurement of temperatures in an oxidizing
gas up to 1700°C; WT -2 (PT-2) for temperature measurements of molten

nm<3 (PT-3) for temperature measurements up to 2500°C in reductive and
neutral gas media and in vacuoc. G. A, Yasinskaya (IMSS AS UkrSSR) spoke
about investigations of the refractory properties of high-melting compounds
which are very stable against molten metals, slags, and salts, ¥. S.
Kovalichenko (IMSS 45 Ukrssr) reported on important technological methods

Card 2/4
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for molding and sintering refractory and other products of high-melting
compounds of rare metals. T. Yd. Kosolapova (IMSS AS UkrSSR) outlined the
demand of Soviet industry for refractory products made from high-melting

compounds. P. 5. Kislyy, T. N. Nazarchuk, and V. S. Fomenko characterized .

some applications of high-melting compounds in metallurgy, chemical in- .
dustry, and radioelectronics. G. V. Lashkarev reported on the prospects

-~

of utilizing high-melting compounds for producing components of

installations for the direct conversion of thermal into electric conversion.

The development of the production of‘high-melting compounds at the ,
Stalinskiy ekonomicheskiy rayon (Stalino Economy rayon) and Zaporozhskiy
ekonomicheskiy rayon (Zaporozh'ye Economy rayon) was also reported. Of
great interest were reports on the use of zirconium-containing materials-
in the production of electrically melted refractory products for the glass
and metallurgical industries and on the investigaiion of reactions of
oxides of rare elements and rare-earths elements with other oxides. The
delegates underlined the great importance of new refractoryIMaterials for:
solving urgent problems in industry, and the theoretical and practical
interest of the reports. A number of concrete measures for increasing
research and developing production of high-melting materials on the basis
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of rare-metal compounds were outlined in resolutions of the Conference.

ASSOCIATION: Institut metallokeramiki i spetsial‘nykh splavov AN USSR
(Institute of Powder Metallurgy-and Special Alloys, AS
UkrSSR)
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8/021/61,/000/009/008/012
D274/D304 o

AUTHORS : lashkar'ov, G.V., and Samsonov, G.V., Corresponding
Member AS UkrSSR

TITLE: Characteristics of refractory compounds of transi-
tion metals as materials for thermoelectric con-
verters

PERIODICAL: Akademiya nauk Ukr3SR. Dopovidi. no. 9, 1961,

1148-1150
TEXT: The quality factor Z=d$§fof refractory compounds is roughly
calculated, as well as the efficiency q (corresponding to it) - -
for the case of the hot joint being at a temperature T1-1200°K'
and the cold joint at T°=400°K; ©Cis the thermal e.m.f.-coeffi-
8 :

cient, ® ~ the heat-conductivity coefficient, p - the resistivi-=
ty). The choice of T, is related to the use of cheap natural gas

as the thermesl-energy source. It is expected to raise the working
card 1/3
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temperature which would lead to higher efflciency. The efficiency
was calculated by the formula

M = Mop¥ . ()

where 7 pp is the thermodynamic efficiency of the motor and N

‘denotes the lowering in eff1c1ency as a result of heat losses;
Np was calculated for the case of optimum ratio M of load re-

sistance to thermogenerator resistance. A graph shows the depen- “
dence ofﬂzT on z. A table gives the values ofdl, ps ¥, '2, z and .

max (Tmax being the highest ‘possible temperature of the hot

Joint) for the following refractory compounds of transition me-
tals: M0512, CoSi, NbSlz, ReSi, CrN, Nsz, TiC, MnSi, MnSiz,

Card 2/3
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ReSiz, and CrSiz. Silicides like MnsSi, MnSi2 and Re812 have a

high efficiency, thus, e.g., MnSi has N = 13.1%. The carbides and
borides (except for strontium hexaboride) of transition metals

do not havea high . It is noted that a series of refractory com-
pounds with semiconductor properties exist which have a large
thermal e.m.f., but at the same time high resistivity (sulfides
of transition metals, barium silicide, etec.); hence they cannot
be used in thermal-energy converters. CrN is the only nitride of
transition metals which has a large thermal e.m.f. Its efficiency R
is 2%. There are 1 figure, 1 table and 9 references: 8 Soviet- s
bloc and 1 non-Soviet-bloc (in translation).

ASSOCIATION: Instytut metalokeramiky i spetsial 'nykh splaviv
AN USSR (Institute of Powder Metallurgy and Special
Alloys AS UkrSSR)

SUBMITTED: February 13, 1961
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30316
S/LL5/71/000/010/005/005
AL PHIORS gamsotov., G.V.., Kishlyy, P.5. and Panasyuk, A.D.
TYHILR Thermoelectric properties of thermOCUuples with

high melting point solid electrodes
PERIODICAL: Tzmeritel naya fekhnika, no-.10, 1961, 32-34

TEXT: ZrC and ZrBz have the favourable combination of high
strength. low electric resistance, good thermal conductivity.

moderate coefficients of thermal expansion and a high resistance

against the effect of aggressivc media. including molten metals

and slags. The authors describe the results of investigations of :
the thermoelectric properties of thermocouples with electrodes :
made of these materials., The followingz electrode compositions VX(
were used: 1) virtually stoichiometric ZrB, with a free carbon

admixture of approximately 0.h%; 2) 2ZrC containing 85.1% 2r,

12.8% C total (1.62% free C), and 0.05% Fe; and 3) ZrC of the

same composition a8 above after separation of the free carbon by

means of a 2% soap solution. From these materials thermoelectrode'
=pecimens were preparved and coupled with platinum. Their thermal

e.m.f. was determined after treatment for 10 and 20 hours at high
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temperatures n H, and Co « H,, media, The presence of free carbon JK(
sharply afftects the Stability 6f the thermal e.m.t, of ZrC. :
Determination of the variation with temperature of the thermal
“.m.f, of ZrB, and 7rC showed that in a thermocouple with ZrC or
ZrB,, electrod8s a virtually linear relationship exists between
temperature and thermal e.m,f, (~ 8.7 nv/3cC)., Thermocouples
based on these materials have only slight thermal e.m.f, fluctva- -
tions., The thermwocounle was calibrated against another thermo-
souple in the temperature range 20- to 1200°C andg by means of - an
ortical pyvromerer in the temperature range 800 to 2000°C. A
Zraphite heater of a design which is illustrated in the PAaper was
Wsed: thys enableon calibration uv ta 3000°C, The stability of the
calibration curve was checked by holding the thermocouple at
LBOUC 1n a hydrogen atmosphere, Subseagnent re-calibration at
500G, 1000 1500 and 2000°C showed that at 2000°¢C the chauge did
net excerd 25°C, i,e, it was of the order of 1%, There are

i f1gures, 3 tables and 6 references: 5 Soviet and i non-Soviet,
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.- 21360
s/021 61/000/011/008/011
|5 -2240 D299/D304 _;
AUTHORS : Koval!chenko, M. S., and Samsonov, & V.. Gorres- o
: ponding Member AS UkTRSR !
TITLE: NbCc-C section of the diagram of Nb-C systen

PERIODICAL: Akademiya nauk UkrRSR. Dopovidi, no. 11, 1961,

1478-1480

PEXT: The specimens were prepared of a mixture of NbC (with 11.1%
Nb) and pure anthracene black, by hot-pressing at temperatures of ,
2950-2980°C. The carbon content in the alloys varied between 2 ;
and 95%. The alloys with higher carbon content had a very porous A<) i

structure. The specimens underwent a metallographic investigation.
The eutectic melting po '

int of the system NbC-C was found to lie
between 2950-30000C. A table lists the measured values of the melt-
ing point as well as the corrected val

ues (for losses by radiation
etc.). On this basis, 2 tentative diagram of the NbC-C section is
It is noted that the melting point of NBC which was
% 35009C, agrees well with the resu '

constructed.
1ts of other in-

found to be a
card 1/2
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21360 '
s}om 61/000/011/008/011
NbC-C section of ... D299/D304 S

vestigators. The section NbC-C is of eutectic type, which agrees
with the results of M. Nadler, C. Kempter (Ref. 4: J. Phys. Chem.,
64, 10, 1471, 1960); the eutectic melting point is,however,by ap-
proximately 200°C lower than that found in Ref. 4 (Op. cit.), A
certain solubility of carbon in NbC was established on the basis
of experiments with the specimens of low carbon content. The 'NbC-C ><
eutectic, with melting point between 2950-3000°C is considerably
lower than the TaC-C eutectic; it also corresponds to a conside-
rably higher carbon content than does the eutectic of the TaC-C
system. There are 2 figures, 1 table and 6 references: 3 Soviet-
bloc and 3 non-Soviet-bloc. The references to the English-lan-
guage publications read as follows: E. Storms, N. Krikorian, J,
Phys. Chem., 64, 10, 1472, 1960; M. Nadler, C. Kempter, J. Phys.
Chem., 64, 10, 1472, 1960, :

ASSOCIATION: Instytut metalokeramiky i spetsial'nykh splaviv AN
USSR (Institute of Powder Metallurgy and Special Al-
loys AS UkrRSR)

SUBMITTED: May 24, 1961
Card 2/2
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8/137/61,/000,/012/060/149 .
| AOOB/A101

AUTHORS: Koval' chenko, “-3‘?r§:E§222!;;9;Y;._ |
TITLE Application of the theory of viscous flow to powder sintering by
hot pressing

PERTODICAL: Referativnyy zhurnal. Metallurgiya, no. 12, 1961, 45, abstract
120318 (" Poroshk, metallurgiya,” 1961,gno. 2, 3 - 13, English
summary)

TEXT: The authors employ Ya.I. Frenkel's method to describe the sinter- - -
ing process and take into account changes .in the viscosity with decreasing poro-
sity. A relationship ia obtained for changes in porosity during hot pressing.
This relationship is qualitatively confirmed by experimental resulis of hot
pressing of glass and W and Cr carbides, In the latiter case changes in viscosity
as a reault of grain growth were taken into account. The .viscosity factors of
these carbides at high temperatures were estimated, There are 21 references,

R. Andriyevskiy
[Abstracter's note: Complete translation] .
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. e ‘8/051)62/660/01""7/01'7/"162'
o /D0 o ST . R 4
[ S B166/B1BO . o
AUTHOR: Samsonov, G. V. - o
TITLE: Thermophysical properties of alloys in the systems boron .~ -
nitrogen, boron - carbon, silicon - nitrogen, boron - sili- -

con - carbon 0

© PERIODICAL:: Referativhyyizhufnai. ‘Khimiya, no. 17; 1962, 47-48, abatraét;;ilt
178320 (Poroshk. metallurgiya.,nmo. 3, 1961, 53 - 62[summary . ' "
in Dng.]) . R T i

TEXT: Theelectrical resistivity and thermo emf were-studied in alloys in
the B - N, B~ C, 81 -~ N, B - Si'--G‘systems,"which4wererprepared,by the

powder-metallurgy method. A sudden rise inVeléctrical'reSistivity is ob- -
served in the B-N system when the N content is increased to 35 - 385, - The
electrons forming the bond between the flat atomic layers in the structure ',
of the boron nitride are the main source of current carriers. At room o
temperature silicon nitride has a resistivity of 1013 -.1014 Q/cm and a -
forbidden band of 3.9 - 4,0*ei;fatf§00°cvthe resistivity is 2.108 /cm. " A

“new carbide C42C was discovered,fand'thereforeathe diagram of the B - C Lo
Card 1/2 ' T : N
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. . s/os1/62/o00/017/011/102
Thermophysical properties .. o T B166/B}80"< LT

system published earlier (RZhKhim;'no.,8;11959; 26426)-Wés'§orfected. 'Tﬁe;f
gap energy for B4C is 1.64 -ev. In the B. - 5i - C system thereiarg alloys .~

#ith high thermo emf, reaching values of 500 - 600 mv/deg. [Avstracter's

note: Complete translationJ'v;-z
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3628 .
s/137/62/000/003/061/191 ~
AL 211D A006/A101 T
/5. 2ZRY0 ‘ :
AUTHORS: Verkhoglyadova, T. S., Dubovik, T. V., Samsonov, G, V.

TITLE: Nitration of transition metal powders with the formation of nitride
phases

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 3, 1962, 40, abstract 3G277
("Poroshk. metallurgiya", 1961,,no, %, 9 - 20, English summary)

TEXT: The authors studied kinetics of nitration of Ti, Zr, V, Nb, Ta, Mo,
Cr and Re powders at 500 - 1,200°C. On the basis of X-ray and chemical analyses

of the compounds obtained, the optimum nitration conditions were established. The !
constants of the rate and activation energy of nitration were calculated from :
kinetics of overweight of the reaction products, For nitrides of Ti and Zr, v(w), -
Nb(NoN), Ta(TaN), Cr(Cr ), the optimum nitration temperature is 1,200°C; for . @ -
V3N, NbM, TaN, CrN.it is 900%C; for MoN - 700°C and for RegN 1t is 300 - 350°C..

[Abstracter's note: Complete translation] R. Andriyevskiy

Card 1/1
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8/137/62/000/004/046/201
' A006/A101 C
L7600 .
AUTHROS: Koval'chenko, M.S.; Samsonov, G.V.

TITLE: Viscous flow in sintering zirconium boride powder by hot pressing

PERIODICAL: Referativnyy zhurnal, Metallurgya, no. 4, 1962, 42, abstract 4G279
("Poroshk. metallurgiyd, 19614 no. 5, 3 - 9, English summary)

TEXT: The authors evaluated the effect of capilla ry pressure on shrinkage
in hot pressing. 2Zr boride was pressed at 2,100 - 2,300°C under a pressure of
58.6 - 114 kg/cme for up to 20 min. From experimental data the authors deter-
mined values of the viscosity coefficient and disintegration energy of ZrBo

(57.5 kcal/mole).

: ' R. Andriyevskiy

[Abstracter-s note: Complete translation]
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s/13;/62/ooo/oou/045/201 '
! ACO6/A101
/5. 2240 '
AUTHORS: Rekov, A.I.; Samsonov, G.V._

TITLE: Carbothermal method of producing boron carbide in coreless furnaces

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 4, 1962, 42, abstract 4G275
{'Poroshk. metallurgiya", 196li£no. 5, 80 - 91, English summary)

TEXT: BQC powder is widely used in the production of various articles and
for grinding operations. The authors analyze the deficiencies of existing meth- S
ods for obtaining ByC by arc melting, such as high temperature, uneconomical op- ' Akué

eration, contamination of the product. A scheme is described for obtaining BjC
by reduction of Bp03 with carbon black in coreless el ctric furnaces (the current:
is passed through a compact charge layer). This method is considerably more :
economical than arc melting and makes it possible to prepare BjyC of high purity
(75.2 - 77.6% B, 20 - 21% Ctotal, 0.6 - 0.8% Crpree). There are 13 references.

R. Andriyevskiy

[Abstracter's note:- Completé-translation]
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R : 8/137/62/000/007/018/072
A052/A101 _:

AUTHORS ¢ L'vov, S. N., Nemchenko, V. F., Samsonov, G. V.

TITLE:; The heat conductivity of refractory borides, carbides .and nitridés

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 7, 1962, U5, abstract 76316
. - {"Poroshk. metallurgiya",lno 6, 1961, 70 ~ 74 Englisn summary)

TEXT: An installation for determining the heat conductivity by a stationary
method is described., The heat conductivity values of borides, carbides and :
nitrides of a number of transition metals are -specified. . The porosity of the -
samples was eliminated according to the additivity rule, The Wiedemann-Franz ’
ratio for refractory compeunds has about the same order as for metals, with the
exception of ¥b monomitride, Mo seminitride and Cr nitride. The heat conduc-
tivity characueristics of refractory compounds are discussed in connection with
their structure. There are 15 references,

ray

R. Andriyevskiy

[Abstracter's note; Complete translation]

~Card 1/1

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020002-1"



g

A

Ry

PROVED FOR RELEASE: 08/22/2000

TEPE T S A L e i et

CIA-RDP86-00513R001447020002-1

S

7 20962 - v o
s/192/61/ooz/ooz/ooz/ooz
it ouy
15.2920 127y, M B130/B205
AUTHORS: pPaderno, Yu. B. and Samsonov, G. V.
) ./_-——_—__——.M‘__-—
TITLE: Thulium borides
PERIODICAL: zhurnal strukturnoy _khixhii,.v. 2, no. 2y 1961,’ 213-214 ‘

TEXT: A study has been made of the i:reparati_on of thulium borides _by'

reduction of thulium oxide with boron. The great advantage of this method :

is that products of higher.purity'are‘obtained. X-ray phase analysis

of powdexry substances obtained -between 1600 and 1900°C indicated the
formation of a two-component mixture (thulium hexaboride and thulium
tetraboride) having the characteristic3structure,of rare-metal borides.
Data of the X-ray picture of the product obtained at 1900°C are collected
in Table 1. For thulium nexaboride a = 4.102 KX (cubic lattice), and for
thulium tetraboride a = 7.04, and ¢ = 3.98 KX (tetragonal 1attice).
gimilar results are obtained when preparing dysprosium, holmium, and
lutecium melts with boron. The formation of TuBg ig difficult on account

of the high ionization potential of Tu. There are 1 figure, 1 table, and
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Thulium borides 31/ ;g% g;é 002/002/002/002 \>/ :

5 Soviet-bloc references.
ASSOCIATION: %?stitut metallokeramiki i spetsial 'nykh splaVov AN USSR
nstitute of Powder Metallurgy and Speci '
the 4S5 Uiesen) gy pecial Alloys of.

SUBMITTED : January 15, 1960
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SAMSONOV, G.V.; VERKHOGLYADOVA, T.S.
- ’

Hardness of transition metal nitrides. Zhur.strukt,khim. ?11)
no.5:617-618 S-0 '61. (MIRA 14:

1, Institut metallokeramiki i spetsial'nykh splavov AN USSR.
(Nitrogen alloys) (Hardness) »
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